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PERFORMANCE TESTS FOR 
COMPLE TE FILLED TRANSPORT PACKAGES 

PART 10 WATER IMMERSION TEST 
0. FOREWORD 

0*1 This Indian Standard was adopted by the Indian Standards 
Institution on 21 April 1986, after the draft finalized by the Transport 
Packages Sectional Committee had been approved by the Marine, Cargo 
Movement and Packaging Division Council. 

0.2 Water immersion test is to supplement the water spray test which 
was not considered severe enough for packages which were liable m be 
loaded, unloaded or stored outside. While the test could be applied a? 
part of a test sequence, because of its very limited application it is more 
likely it would only be carried out for specific packages. It may be of 
particular application to defence supplies. 

0,3 This test may be used to pre-condition a package prior to other 
tests* to investigate reduction in strength caused by exposure to water or 
to investigate the protection the package gives to its contents from water 
immersion. The test is principally intended for packages which are 
waterproof or which are intended to provide some degree of 'water- 
proofness'. 

0*4 This standard h based on International Draft Proposal ISO DIS 
8474 'Packaging — Complete, rilled transport packages: Water immersion 
test', issued by the International Organization for Standardization. 



I. SCOPE 

LI This standard ( Part 10 ) specifies a test method for subjecting a 
package to a water immersion treatment to investigate reduction in 
strength caused by it- wmer immersion and the protection the package 

gives to us contents from waier immersion. 

1.1.1 The tost is performed on the package as prepared for transport 
and mav form ;.,an o! a test sequence. 
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2. PRINCIPLE 

2.1 The package is completely immersed in water, removed, and allowed 
to drain. The time of immersion, time cf draining, drying and atmos- 
pheric conditions are predetermined. 

3. APPARATUS 

3.1 Test Area — Conditioned in such a manner that evaporation from 
the wet package and the surface of the water in the water tank do not 
significantly change the atmospheric conditions. 

3.2 Water Tank — Sufficiently large for the test package to be 
immersed completely under water with the water level at least 100 mm 
above the package. The tank shall be so designed that it can be easily 
filled with water and emptied and the water maintained at the temper- 
ature as specified in 5.2. 

3.3 Immersion Equipment — To contain the test package loosely. It 
shall be capable of being lowered and lifted. A cage of appropriate 
dimensions is suitable for this purpose. 

Note — Some means of hoisting, for example, an electric or manual hoist may be 
fitted over the water tank to lower and raise the test package conveniently. 

3.4 Grill — Capable of supporting the wet test package without 
deformation and so positioned that air is able to flow freely beneath it. 
The rods or bars from which it is made shall not occupy more than 
10 percent of the surface area. 

4. PACKAGE PREPARATION 

4.1 The test package shall normally be filled with its intended contents. 
However, under certain circumstances, simulated or dummy contents 
may be used on condition that the dimensions and physical properties of 
the such contents shall be as close as possible to those of the intended 
contents. 

4.1.1 Ensure that the test package is closed normally, as if ready for 
distribution. If simulated or dummy contents are used, ensure that the 
normal method of closure is still employed. 

5. CONDITIONING 

5.1 The package shall be conditioned in accordance with one of the 
conditions described in IS : 703M973*. 
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6. PROCEDURE 

6.1 Fill the tank to an appropriate level with water and ensure that the 
water temperature is wilhin ±2 Q C of the temperature selected from a 
range of 5 to 40"C. 

6.2 The test shall be commenced within 5 minutes of removing the 
package from the atmospheric conditions selected in 5.1. 

6.3 Using the immersion equipment described in 3.3, lower the package 
into the water at a rate not greater than 300 mm per min. The 
immersion process is completed when the water level is at least 100 mm 
above the top of the package. 

6.3.1 Keep the package immersed for a period which shall be selected 
from: 

5 — 15 or 30 minutes, 

or from 

1 — 2 or 4 hours. 

6.4 After the predetermined immersion period, raise the package 
completely out at a rate not exceeding 300 mm per min. 

6.4*1 Place the package on a grill so positioned that all sides of the 
package are exposed to atmospheric condition used in 5.1. Allow the 
package to be exposed for a period which shall be selected from: 

4 — 8 — 16 — 24 — 48 to 72 hours 

or from 

1 — 2 — 3 or 4 weeks. 

6.5 Note any obvious damage sustained by the package and its contents 
as a result of immersion in water and subsequent draining and drying, 
and any other difference in appearance. 

7. TEST REPORT 

7.1 The test report shall include the following information; 

a) number of replicate packages tested; 

b) full description, including dimensions, structural and material 
specifications of the container and its fittings, cushioning, block- 
ing or reinforcing arrangements; 

c) a description of contents; whether simulated or dummy contents 
were used and, if so, their description; 

d) gross mass of package and net mass of contents in kg; 
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e) the relative humidity temperature and time of conditioning; 
whether these values comply with the requirements of IS ; 7031* 
1973*; 

f ) the temperature of test area and of water at the time of 
immersion; 

g) the orientation of package relative to floor during immersion and 
drying; 

h) the duration of immersion in water; 

j) the duration of draining and drying period; 

k) any deviations from the test method described in this standard; 

m) a record of observations on the package and contents before the 
test; on the package during the test and on the package and 
contents after the test; 

n) where the test was followed by another test, the time, with atmos- 
pheric condition, that elapsed between the tests; 

p) date; and 

q) signature of tester* 
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